Differentiation of rat ovarian thecal cells: evidence for functional luteinization.
To determine if thecal cells of rat preovulatory (PO) follicles become functionally luteinized, theca from small antral (SA) and PO follicles were isolated before and 8 h after iv injection of an ovulatory dose (10 IU) of hCG. Thecal explants were cultured for 30 days in Dulbecco's Modified Eagle's Medium-Ham's F-12 medium containing 1% fetal calf serum (FCS) with or without 5 ng/ml ovine LH or 10 microM forskolin. Whereas theca from SA, hCG-treated SA, and PO follicles were dependent on LH or forskolin to maintain progesterone (greater than 10 ng/ml) and androstenedione (greater than 10 ng/ml) accumulation, luteinizing theca (hCG-treated PO) accumulated more than 10 ng/ml progesterone and more than 2 ng/ml androstenedione with or without LH or forskolin for 30 days. Granulosa cells were isolated from these same follicles and cultured under similar conditions, including 10 ng/ml testosterone and 25 ng/ml ovine FSH. Only granulosa cells isolated from luteinizing follicles (hCG-treated PO) maintained progesterone (greater than 20 ng/ml) and estradiol (10 ng/ml) accumulation with or without FSH or forskolin for 30 days. Basal concentrations of cAMP were 5 to 10-fold higher in thecal and granulosa cells from luteinizing follicles than in these tissues isolated from SA or PO follicles. We conclude that thecal cells as well as granulosa cells of rat PO follicles respond to the LH/hCG surge by becoming functionally luteinized, less dependent on LH, and capable of maintaining an increased accumulation of basal cAMP. Furthermore, the data suggest that one luteinizing thecal explant produces a similar amount of progesterone as one follicle equivalent of luteinizing granulosa cells. Thus, luteinized theca have the potential of contributing significantly to progesterone secretion by the mature rat corpus luteum.